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[<»flFlf*©«H] 

[If ^« 1 ] Xt) Lrt-r v?*/v®&m-§-£t&iW1-3!B 

cotffSr**gl©(lftit«fet5 r. t K J: oTiu 

i MIHD/A^mm^ilHlSStt, MSEx v^/MS 

|ftfS*Sr«PllB*K:**'t-*iaK2ltf«irlBB*M*J!:»lS b 

®&<DMfi*1ftmX?>'9®&<DljifikitmLX, :ffl 
f * /HSflMUHElt SIB© ta^3 Sr^/v* H ©*® fc* 

[if #3C 4] WIE^raS^jc&bfcM^m^mffiSr 

iitv^ r. t t -ratf *S2 xteff*^ 3 ti 
«©3c^gBffligftH]&o 

/^/i^Wteatjs L.fc«nw«»tn < r t t «t oTtuia^ ■* 
ri^ti f 5 If 2 75S§f 4 © v *i**u&»fcia . 

^-^T-y^frSjgl&tl^©^^*^ hu 

ft. A*-f-5flT*©^^«H:*tJS:ufc«PM«JtHi< ^ 
t KioriWBJB SIS 1 ©T 



2 

<fcoTl!u!B3S 2 ©^/^v"* 2 ©T^-n 

«J*S;Kfc»fclIII&i, tWB»lXtt# 2 ©**'■«*✓* 
d» $ *u5 tWffi&Ht i o -CK£ $ ftitffi&<nmt) 

tyhBKtt, y-fcy h«» £»$Ut-8- -fey h» 
f^*rfTV\ *WE»&[III&f±» fWB=» i/-*lelSS©tU 
io ^MiE^«^T-!i?l&tf3f!2©T^n^;*-< :y5 : - 
©^^-f;^^;!>>&iiSi#. -^O^t/^-^ffllL, Ff£© 

i -T 5 ff #« 2 75Mlf 4 © v ^i*H*^-IB«© 

r. © J; o x m^flji t- ^ * - *s r y •? $ ft 5 * -v 

V^©m^5ritSc«$-ti: ; 5T-^c7^x-i' s/^t. 

it5D/A^M„ 
[HM©l**fB*tftW] 
[Sm±©fU^^] 

I o o o i j #$gB;m. if 

-t-5t.©T*fc^.„ 
[0 00 2] 

40 £rff 5 ©"Cfo5^, * 7— ^^^^©^(-^^©T-^n 

^y ^^4t«o»ftSrjft«i-ariHtH«n?*>a. r© 
i4©*Mbt-eiai-?,®^©^a*^©-r^ N m&cDm*- 

so {t^^Bf^w^igc i"<'wm.mnj£ig^<o\>^-rftMz& 



3 

3fc©-e*>3. ^^m^nmmmmwiii. tea©** 

ft 4 -5 M^©*^4e©T ^iS^ 

[0003] m2it. t h y **§stt***3sm: -© 

ftKA&CT&fli SrlEtt-r 5 fc © x v 5 ^ /HB&m-t fcftffl! 

^/vSr«^LT*J!J, ®lii5 3(4, #lx[4\ *4 
^^^"CfcSTFTdhin Film Transistor) 5 41-4 o 

$li5 1 (Y 0 . Yl „ Y 2 • • -Y n -1 ) hZ.<DM 
mmM5 1 K:H£LTWfc:E^LT^3m*<0fflM§-« 
@5 2 (X 0 » Xi , X 2 • • • X m -i ) &**.-CV* 
So iS^«@5 1 t«^m®5 2 i©££fciE«L-CW 
115 3 5r^t!)-t-?.BfriBTFT5 4 tf^tt btuTV'S,, T 
FT5 4©^-M1 11**^5 1 izffigtZh. *<oy 
-VKWVtt, fir*«E5 2STJ ? Pf^5 3IC3SR$ 

/^t^^ yfn -/^\Bi&&'£tsmW>i3}&K 4 o TlBfb 
£*u£<, K7-f '<f4, fi#liS5 2K«fc£*K 

y- h K7>r/<r±, w*fl;® 5 1 Kgn&^nxv^. 

[0 0 0 41 x-* K7^f4A;ft£ft3xv f *A'H& 

tn^Sr«#tS5 2(ci^tt|-r5t)©T**)«9. Ty 
•7?trVb*?^9 (U/D% Ml. 
3 1 SU 5 ^ * y Ih]8& 3 2 Sriixfcx ^^/wB^fe(t#IElS 
BEggBS, -r-i?^3-y[HlSS2 0 N u^/Vv-^IeISS 
2 l&tfD/Ag*ffl;&IIISMlS4?Mi*.T<^5. y-h 
K?*'<«\ lf*mM5 1 IcJiR&^/^v^fctbTrf- 
So -7*- t- K^-T^Atyf*-* K^-r^fcA***,**. 
a y*fi^fti?©iffl|ipfi-!§-f4, hn-/Ms]gga»e>-5- 

[0 0 0 5] BlS^fiaUT^-^ K9V/<*rttWi- 
■5, U/D7J>7>-*gl3 1f4 x Ty7i?V*lJVl/#bJ t 

■7 >- h X »4^>* fa © 7J !7 V h SrtSJt-r 5 U / D ft *R 
V* * y HM£«r * o y iflWWS 

*^Sr^J»cLT*5«?, R{f-5§\ Gff-g-Sl/Bft-g-iJS, ^ 
t^ein4Tfy h©x-*R0 ~R3 , GO ~G3 %.Z?B 
0 ~B3 tLTA73^tb5o A*4*tS9*^^/V'W*fll 



4 

y m&3 2Sr«ix.TV , >5o 5 5/^0883 1 1:7 yxSix 
fcm, U/DTJ^^gBl ©-r ^-ywfflTJ^o-C, 
/^ey ESS 3 2©ff^©IE1S^=y MctelrtSfrSo — 
£*©^*/HfiH&{B-S§-^ 2{C*&^^tu 
tcm, 0S&3 2 ©x-^ fix -^^3-^0^2 

0^3fejRI»c-§-*.6)iT/S. 7->x[°iK3 l t^^eyiHlK3 
2»4, ^mm^sr^* y , G^y, B^^-y^c 

{r§-£SttA*vC^5. 
io [0 0 0 6] 7 : -?7=i-tf\B\&2 0©ta^Jtt. 

~>7^Ih]SS2 1 £?>LTD/A^&fcH73lH]S&Sl54K-§-;i 
fetu5o D/'A^m7J|HlKgB4^f4. ^©|6*«^*i. 
v^Tfi, ^iv^'ihU^/uiDmteZ l 6S^©iE«tmffift 

feixTfS. r©lffim-§-©^^K4v f§-g-V15d»6>fS 

/vwifefs^^-ty 0SS3 2&m-ca»e>D/A&&w;*j 

UTH9l:*t. x-^x*3-^IhI8S2 0^14, 4t'y 
20 h©7 y'5 L |HlB&2 0 1 tf3-/2 0 2^itfe^T*3 
•?> ^^eyia]K3 2^bRft-f-©<'^-fH^^> cD7 
^Ie]K2 0 1 \Z7 -y^^tu, X=>-^2 0 2Ciotf 
x=>-^©#S^m7J*^0~l 5©{il 
TJtt^ #R{f-S-©f^^^D'C^©F ,: 9© 1<B*SL U^<;v 
htt*). tetts HW'iA'iftO, u-</Vv'7^|5]SS2 1 
©u^/W^^fcioT-^rix-e'^i/^/^il^ixSo - 
rt-ii, M^ti, tU^jiSHf 1 3 jjs l v^/V't *c s« 7^7" 

tt, Vcc=5V, Vss=o vro^iissii-cwif^-rs^a 

SIe]^©mM®E4t>i«^ i 0ff/i' s ^SC^5©-C, r© 

[0 0 0 7] D/A*lftm*iaiS«4-e»4, 
v^SESE«ffifS*VO ~V15ttil7J4Si:©raiw7'xn^ 
y-hAGO ~AG15^^:^- ; e*^^b^TV>5c r© 

7-7- o ^-7*- h (Cf4 ^ ©sfetts^* 5; etu^tv 

PPJP$^T*3"9, r©PIttP«JEEjJ^ HU^</V©^fic:»4a» 
aftUBKUteS. x = -^©^J^f4iffi^3©{il77^L^ 
U"</v->-7^2 1 3©/±S7J^Hl-"</Vi:^ 
40 9, T-rai/y- h A G3 *5^ilL, 4#g©U"</WSr 

^••rsii:«ftmffi«-§-v3 ^R«-§-t Lr{t-§-m®5 2tc 

^Ih]K2 0, U'-iA-v'^lH]^ i RXfD/A^mttit) 

{rfc-v^Tf4, ^^■yiHS§»4 > '>/i< i: t> 1*¥**^© 
^A-H4fefB*©D/AJgifttt, ^#*©*^jfeS»WSrfiJ 
so [000 8] 
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5 

B t>»£4 t'-y h-e*SS^t^5, 4 bTy hf- 

0IM»&w<A'©JW:ai 6»W©i£i*«EEflr§-vo ~ 
V15#{f-S§-«®5 2te-5-*.S>*t£r fcfcfcS. ::Hf±, 
MfftUb-t-£. 5 VcDEgftUffSr 1 6^pgro 

5t,©1?fe5 0 1 6a»-eH*©**Sr*foi-ii«rl 
6»W£VM,\ 3 ITS' h-r-**6>8|OTIT*>*K 6t* 
y hf*-^*b6 4PffS, 8 Jfy hr-^^f) 2 5 6PW 

-T3 (0 9#$l) o rcD^ji^gg©^»lHiK^^ 

[0 0 0 9] m#©g*:d5 6 4 pgfli^ 2 5 6 pgffii #Pt 

\\L \c f±+#*j-/s t? # * v> <d asswK-cfc s . w l* Z. <D 

[0010] 

(EL) , /7^r^/H, 2bfc«*tf*©*^ 

srrs^at. ffrte^comiiivi^-rs^atcio-c 

Zk\z X oTWIE***«SrlB«i-*#«i &**.T^ 
[0 0 1 1] *^0J©*^SeffliEK)lsISSl±, A^Ufc 

liJgSiSrffix:, *WBD/A*»ffl*iaiStt:» mi£rr*s9 



5 

asw-5=" >'*f-9mt8k&&-rz e ms/^nM\zM 
[0012] tirei*ro*fc#j&ufcw£©w**ffi&flS! 

/^>*©&gtt¥A£;iV !Ity M*-§-CiM££;h,3:*>r 
Ao*Mfc#j£Lfcl*HI7£ttPI< r t K«fcoTflfrS23r*^ 

6>«w& $ *u* fltrflBifcm k «t o xisjt § tiitmm<n mt> 
7"$n5^is.^2(D^^/-?v-^i:. sfriami!Si:SfrlE 

t, m&m2<o*-Y'<i'9K.miitzti* xt>-r% 

im2<D*c*;<>'9*ljkm£ltZm2<DT-rv9'*-( y 
[0 0 13] *«WWD/ASEIft»f4, MMt. 

jnii j; o xmrnrnm^ * - *st ? -r ^ tts *s 9 
t, fftttwmkm&* j r'< ; >'9<Dmz.igm£ti, v±y 

f£ltBB< Zb\c£-?XWfi&*vs<i'9<0&U&Wc&£li 
57tD^^^fi, mm%tn\zl:<>Xffim* J r'<i/ 
9\zW£j££tiitffife<Dmjj9&i:tiij3-rzMi1&litt9tb 

[0 0 14] 
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[00 15] 

immm) sir. ®m*&misX*&w<»mnm*wLw 
-rs, mi a. #3Pj«s*gaffl!KKi2£*K'&s3?i 

5„ ®2f±, rofEt&HJS&Sr, ifoH'^/V^ 
V ^c^^BfC^ LfcW^n y ? IT?*, <J % 0 3 

4tt, tulEIEiblHlgScOX K7-r^§E^ : S:^:-r«(tS7'p y 

t>tez>mm5 3 aw ^ y -y^^^i-ffiB^nT^fa/^ 

H^-t?fc5TFT(Thin Film Transistor) 5 4fCj;oT 
mmM5 1 (Y 0 » Yi , Y 2 • • • Y n -i ) t^OSi 
15 2 (Xo , Xi . X2 • • • Xm-i ) SrffliTV^ 
[0 0 16] pfflt«@5 1 iff^-m®5 2 t<?>&£.\'i5: 

m i-xmm 5 3 &mm-r % mmr f t 5 4 jwru t^x 

TFT5 4CD-7-*- Mi, nf%S5 1II^ 

(3, fl$a^e»f5d»fC % JiU-^ Vujv*^y-t>* (E 
L) , ^XYT^yw, if SrfflV^* 

»i, «-§-®H5 2fc8aHESftY K7>f^tt, ®^mn5 

lfc«HR3ft-CV*5. XKy^^lt ATJ^ftSr^* 

g6i, ii©7'yfiEiS3 x'Bixmzn? yf-mb* 2 

ffl;fc|I]i&aS4«r<||*.T^5 (B4#HH) . 
-f^&tfX K7^'<lcA*£ft3*n y?M^&^©fffl 
[0 0 17] #369itt, **3S«ffllB»««tfflv^ix 



=>-^Is]8g2 OirD/A^&fflTJlfilBM i©IWt U"*^ 

!feifi^^§n5«ffit>i^i^«asaESrfflv>5©t?v< 

3. ^^-^Sr/B^Si 6 4P£SS©»&as# 

[0 0 18] |2l3(c^-f-J; *^W©*^giSO^ 

©WttEISfcA* (1) $H5o A^Lfc^^^Mlfe 

*<i£ft£ (2) o 7 ? v ! ^/VBIfe«^-<0^^y#S 

5 (3) 0 B*M*tK*SiX7t'9 !f ^^/Ha*«-g-f±» Bf 
IW*fc#J&LfcJ^£©mEfcBH££ft3 (4) „ £ h 
Wifc?>W,m±, 3^IS«fctti#i*ft-C*5*Sft<5 
(5) . (3) (4) «\ D/A^ffl7J[H]S§§64 

*«ffl*b*:»tnri«:b**»-a^*s» A^3 

Lfc^o-C*^e^<DA^>ll£E(OiS $ £r^;L5 ©t?^ 

[0 0 19] Bl4fc#RSU-C»»®K©XK9W^«r»l 
W-t"5. HllCio^TU/D*^V^g61 f±. TyfW 
^Xt^? b'rz'-y&ffiz-Xb^Z,, TVf¥VyH*7 

«**4f«l»«**sA**H5. 7 7 7"^^y*^y^ 

7J7-*^©^(i, R«», Gfi*ftl*B ^; 
^•?ix6 t'-y hf-^fc LTHH^A^JSnS, A^J^n. 

^$ix5o T f v 5 ^^m#IE1t[HlSg§6 3tt^l©v?'f : -[H] 
K3 Iije2 09y^iai6 3 2Sr«*.r^S. 
Hfcff^HU 6 If y Y*f-9b UTEteIal^2Sr^LT 
^1©7 s/^Hli^3 1 }cHH2»C7y^**u; U/DTJ^X 
?&l<Dy*='-y(DmMz'&^X%2<D : 7y<?\Bl&3 2 
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2 CD 7 7flilK3 2 ©f^^^Btlaf ©f y^^-f- 
^ftay/n — *4 lfd&kft, *!>^4 2^b©ffl 

[0 0 2 0] 1-**P*>, <f\?9 fl^f - 9 ^plsh LT 

i cr>t±l^(i> D/'A^mm^lHl^4 3 fCi£S> 

9, rOD/AaElftHl*lHlK4 3 U/cBlf 

$H5. #$SKf4, i©D/A5E*mAlil!l»4fc»« 
rwdl^[e]^4f±, !2®7j'flil!S3 2^ 
j£ 6> tuT < S 7* v 5 * ^x- 9 SrSAtvS = 9 
4 It, ay^w-^ 4 1 CA*t5f^;vf-^?: 
%pl'h-rZ>J}Vl'9 4 2 i, D/A^&fcH;>j(e|S§4 3 
t £MSt x.T^S„ 

[00 2 1] 0 1 £#Jf,LTD/A^i&tf};£[H]8&4 3 £ 
D/A^mm^@Kl4 3lClf±, ziis,<v-9 
4 KDW^lCf^ilTV^TtD^^ y^l 4i, 
WR«ffiVdd«S{fc«&ft3 CI lot, ^-Y 

/n°->^C1 1 0^fc^$^5ff)fero«JEVout Srffl^3 
i-5*B«9 iSrW^T^S. dr-V^v-^Cl lOltm 
H#9©A*fc88ttU 7to^>f yf 1 4fct>88R 

£*vc^5 0 ^-r^v^-ci i ottmasiwtSi^ 

£*K toMfcttlliry Hlf?IMft5PSFET h 
7^**8 l;6SifA£tvC*5!), y-fey hff 
t h7 > t i^^9 8 1 ^r^-^td Lt^t^v'^ CI 1 0 Sr 
Vdd£ -Qf-* - i?T y 5 J: 5 4 o T V * 
-So ^r + A'^Cl 1 0fc^-i?Lfc«flffi:, 7tn 

«kri i 2aJffA*ax-cv^-c»m^pss*T/<5 «t 

^/-^>*C1 1 OWJcilS: ft 7t 8 

■C, m^b^t^^^C! 1 0— * 

^v^Cl 1011 mMmJEYdd^T-^-v 5 /--;/-?' 

[0 0 2 2] ioHMBtTtn 9*4 s/^ 1 4 
nw^u — ^4 1 ©tti^fcgAHS t, ^-com^O/^v 
^♦SfcMJS-f-S^rWfcftTT-D^l' s/^l 4ttH*»H 
5, ^LT, 7tn^ y^l 4^MV^-CV^«HW« 
ft^-V^V^Cl 10*»P>KS$Hv 7tP^^yf 
14riSfflCS£, ^-V^V^Cl 1 0 OWfiL&ffife&M 

-ttvout icje^So S^t, r.<DBf^rofl;{4Vout &m 

fcFfS©m<£Vout Sr^oT*^e5©ft-g-mH5 2 
tA^JHS. *38f?-Cf4, y-fe-y Htf-CJ:5tH^ 



/0 

-fSo 0 5f4, *2©|^fl©D/AfE*HW7iaB«:^ 

•To «r©0!Ttt» ^t^^ci i oojMtfciMH-s 

-Cf4, 7J7tn^^ s"tM 4 t GNDCO 

Mt#AL, r©fiiSI17t^t^Cl 10CD 

So 

[0 0 2 3] 06ft, Jg3©3fcifiM©D/AaafctttfJ|Hl 

^ci l 0i»6>«il&*^Bf3fe«>«ttVout Srii(i 

— #© * v- ^ &ffife<DWjL -k&T&mW. U T V * 

S^^lfSJ^fcji^Ttt, «*©^-r^^f±9fJ£o« 
fe^^i-5 : y-V7 , y i/'i/JWWfcfca J: 5*:R«fcR5£ 

[0 0 2 4] 0T*f4, ^Mt^c^^9m^^ yf-y 
PM^f-h LT, {Rlx.tf, FET t-7 "y\^7~9 8 1 , 8 2 
^M^lJS^c^ttSo FET h7 8 1 fCft, 

/^ci i o«i^$^, FETh7y^^8 2i; 

(4, ^r-v/-?V<?C2 1 1 jJSS8tt£;h/Cl^3. FET f7 
so v-v 5 ^.^ 8 1 05 y- K4AND[a]^c7)tli^j{c:S^^ttT 
^5. ANDIelKWA^f-fiy-irs' 
ATJ^^So FETh7^7^8 2Wy-|- 

fi, AA^lofcS^EiS^SBKS^ANDigiSom^ 
U:SBK*ixTv^5. ^LTStell^Ki^^n/tA^fcfi 
3l«fS#*5A^U, ttXDMKte}) ± y himflr&Atl-t- 
•5o 2o©AND|SIgSSt^2O(0FET h7X^^ 
f4, *->r/< 9 s9C\ 10SU!*t^C2 1 1 5r^-V 

So **'<is9Cl 10X^t^C2 llttlte 

tbS J: pWot^i. ^r^^Cl lOfdfiTT-n 
yfl 4asS8KS:h/rv*-C, ^^r^v-^Cl 10 

Tl/^P^«i-Sot5f-^oT^So ^Y^v-^Cl 1 
0i7tam yi-1 4<Dffitc:f4ffifetRl 12iS#A 

[0 0 2 5] =3rt^V;?C2 1 1 {Cft, 7fn y 
^1 5^Sc$tu-Cl'>T^r^^>'^C2 1 lCD^^-v 1 
Lfc«S^r<DT-7-n^-i' j/^l 4*5Ml>TV>SK*St 
so mi-Z> 4 5fcftoT^5. ^-lr^->^C2 lli7ta 
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(7) 

11 

^yfl 4©Bg{£(4ffigtR2 1 3*S#A$^TV 
5„ r©T"7-n;/;*^ y^l 5(4, AND@ll©HJ*t 
Si^^tu-CV^,, AND[Hl!^CDA^tCf±=i>-/-?^-^^) 
f±}^?i:S^m^^A^$tu?) 0 £7i, T^-n^^;/^ 
14(4, A^OloKKte^Si^nfcANDlHSScD 
tH^i^^ftT^So ^tt, £Ofc^©g^£;ft*:A 
;*j(c:(4«#Uf -g-^A;'} U ^©A^KtejiiRm^A* 
i-^o 2oOAND@Kli. T^-D^^xf -y^l 4. 1 

fc5„ d©D/A^&ffi;*)lH]S§4 3©y-fcs/ Ms]SS8£r 
IH^-frX, dr-r^->i?Cl lofcSaimiEv 

/^>*C1 1 OlC^U iliRIU&l eSrft^^t^y 

s/f l 4£I3< &0K-fZ>o 7fcm?f 14 
^MV^T^S^i^tBS-r^Slt^df CI 1 

i oom-fs^^ftvout (c;e^5o 

[0 0 2 6] ^Lt« ^©/^©mfSVout (4, tUSH 20 
9 LTta^l §HT**gg 5 (Dpi* 5 3 (CA7J 

S^^^S, Z.<V*r V^S* CI 10/55*^ 
■bf^tToTV^ftKC, ='r + >'*S'*C2 11(4, y -fe >y 

1 1 0^ty-fey>Six5t#tC v WIE0f3&©«ttV 
out (4, 3r*/^*C2 1 l*»6>^$tt5„ 

[0 0 2 7]^, B7«r#flaUTJS4©iafc«SrlttM 
■t-5. I§I(4, D/A**m*lBll8Sr*i-o ^(4, Jg3 

-f-fc:b*>, fu^M-m*-^-^* 10,11 <Di&m& 

1 4 £GND©Pfl(CffAU £*3Kffl 8Sr7ttf^ 

15iGND©P5t#AU :<5fiiI117, 
1 8 1 0, 1 1 (DitmSrtToTVio ffl^j 

fcm^«ffi©K^Br«-e*>5. £l-h©0£lifc0![lc:i3^ 

T, m^ro^-Y s^V^STHCtt, PiFETh?^ 
^^SrffifflLTh^, w(D h7>'v ? ^.^fwRB5t>©T*(4^ 40 
<, /^^-7h7>-^^^7tn^^^f/iifx 
y © fc * © fc |E#© £ fc JB ^ 
5w£asffl*5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A storage means to store the inputted digital picture signal, and a means to 
change into the amount of time amount the digital picture signal stored in said storage 
means, A means to set the output of a means to change into said amount of time amount 
as the predetermined electrical potential difference corresponding to the amount of time 
amount, The driving gear for displays characterized by having a means to drive said 
display by supplying the predetermined electrical potential difference set up by means 
to set it as said predetermined electrical potential difference to the signal electrode of a 
display. 

[Claim 2] It is the drive circuit for displays which is equipped with the digital picture 
signal store circuit which stores the inputted digital picture signal, and the D/A 
conversion output circuit which changes into predetermined output voltage the digital 
picture signal stored in said digital picture signal store circuit, and is characterized by 
said D/A conversion output circuit having the circuit which sets up said predetermined 
output voltage corresponding to the circuit which changes said digital picture signal 
into the amount of time amount, and said amount of time amount. 

[Claim 3] The circuit which changes said digital picture signal into the amount of time 
amount is a drive circuit for displays according to claim 2 characterized by having a 
counter circuit and the comparator circuit which changes the output of this digital 
picture signal store circuit into the merits and demerits of pulse width for the output of 
said digital picture signal store circuit as compared with the output of said counter 
circuit. 

[Claim 4] The circuit which sets up the predetermined output voltage corresponding to 
said amount of time amount is a drive circuit for displays according to claim 2 or 3 
characterized by having the circuit which sets the potential of the capacitor which 
supplies the output of a final output stage as an initial state, and the circuit which sets 
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the potential of a capacitor as predetermined output voltage when only the amount 
corresponding to said amount of time amount makes this capacitor discharge. 
[Claim 5] The circuit which sets up the predetermined output voltage corresponding to 
said amount of time amount A power source and the capacitor in which the charge up is 
carried out to supply voltage by this power source, The switch which is inserted between 
said power sources and said capacitors, and is operated by the reset signal, The analog 
switch which makes said capacitor discharge by opening only the time amount 
corresponding to the pulse width of the signal which connects with said capacitor and is 
inputted, The drive circuit for displays according to claim 2 to 4 characterized by having 
the final output stage which outputs to a display the predetermined output voltage set 
up by said discharge supplied from said capacitor. 

[Claim 6] The circuit which sets up the predetermined output voltage corresponding to 
said amount of time amount A power source and the 1st and 2nd capacitors in which the 
charge up is carried out to supply voltage by this power source, It is inserted between 
said power source and said 1st and 2nd capacitors. A reset circuit, The 1st analog switch 
which makes said 1st capacitor discharge by opening only the time amount 
corresponding to the pulse width of the signal which connects with said 1st capacitor 
and is inputted, The 2nd analog switch which makes said 2nd capacitor discharge by 
opening only the time amount corresponding to the pulse width of the signal which 
connects with said 2nd capacitor and is inputted, It has the selection circuitry connected 
to said 1st and 2nd analog switches, and the final output stage which outputs to a 
display the predetermined output voltage set up by said discharge supplied from said 
1st or 2nd capacitor. Said reset circuit performs reset action with a reset signal and a 
selection signal. Said selection circuitry The output and said selection signal of said 
comparator circuit open either of the 1st and 2nd analog switches. It is the drive circuit 
for displays according to claim 2 to 4 characterized by the capacitor of another side 
being reset by said reset circuit while one capacitor discharges and supplying 
predetermined output voltage to the final output stage. 

[Claim 7] A power source and the capacitor in which the charge up is carried out to 
supply voltage by this power source, The switch which is connected with said power 
source between said capacitors, and is operated by the reset signal, The analog switch 
which makes the charge of said capacitor discharge by opening only the time amount 
corresponding to the pulse width of the digital signal which connects with said capacitor 
and is inputted, The D/A converter characterized by having the final output stage which 
outputs the predetermined output voltage set as said capacitor by said discharge. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

[000 1] This invention relates to the digital-to-analog converter (DA converter) structure 
of using for the driving gear for indicating equipments, a drive circuit, and these driving 
gears, such as a matrix mold liquid crystal display. 
[0002] 

[Description of the Prior Art] In the driving gear of the matrix mold display which has 
two or more signal electrodes connected to the pixels which consist of a display, for 
example, two or more liquid crystal arranged in the shape of a matrix, and these pixels, 
the analog picture signal was conventionally used as an input signal. Although 
displayed on the pixel which sampled the analog picture signal according to the clock, 
and was arranged in the shape of a matrix, since the delay in a drive circuit including 
the delay in a bus line is not avoided when two or more bus lines for analog picture 
signal supply are prepared like the color picture display, it is difficult to secure the 
precision of the sampling position to an analog picture signal. Thus, a gap of the 
position representation of the image resulting from degradation of the delay and the 
cycle property which are produced within the drive system of a display, a blot of an 
image, etc. are not avoided in the driving gear of the conventional analog picture signal 
sampling method. Then, a digital picture signal has come to be used. A digital picture 
signal is changed into either of the direct-current-voltage signals of predetermined two 
or more level, and this direct-current-voltage signal is sent out to the signal electrode of 
a display. Since this driving gear for indicating equipments performs the great portion 
of processing with a digital signal, it can synchronize actuation of each part in a drive 
circuit certainly. Therefore, a gap of the display position of an image, a blot of an image, 
etc. by the delay produced in a drive circuit can be controlled, and the display precision 
and display grace of an image improve. 

[0003] Drawing 2 is the outline block diagram of the driving gear using the digital 
picture signal for driving a matrix mold liquid crystal display and this liquid crystal 
display. The pixels 53, such as liquid crystal, are arranged in the shape of a matrix, and 
the display 5 constitutes the liquid crystal panel, and drives a pixel 53 by TFT (Thin 
Film Transistor)54 which is a switching element. The liquid crystal panel is equipped 
with m signal electrodes 52 (X0, XI, and X2 ... Xm-l) which intersected perpendicularly 
with n pixel electrodes 51 (Y0, Yl, and Y2 ... Yn l) arranged in parallel and this pixel 
electrode 51, and have been arranged in parallel. Said TFT54 which approaches the 
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intersection of the pixel electrode 51 and a signal electrode 52, and drives a pixel 53 is 
formed. The gate of TFT54 is connected to the pixel electrode 51, and its source/drain is 
connected to the signal electrode 52 and the pixel 53. An indicating equipment 5 is 
driven by the drive circuit containing a data driver, a gate driver, and a control circuit. A 
data driver is connected to a signal electrode 52, and the gate driver is connected to the 
pixel electrode 51. 

[0004] A data driver forms the analog signal by which amplitude modulation was 
carried out by carrying out digital to analog (henceforth a DA translation) of the digital 
picture signal inputted, sends out the analog signal to a signal electrode 52, and is 
equipped with the digital picture signal store circuit section 3 equipped with the 
updown counter (U/D counter) section 1, the latch circuit 31, and the memory circuit 32, 
the data decoder circuit 20, the level-shifter circuit 21, and the D/A conversion output 
circuit section 4. A gate driver outputs a sequential- scanning pulse to the pixel electrode 
51. Control signals, such as a clock signal inputted into a gate driver and a data driver, 
are given from a control circuit. 

[0005] A data driver is explained with reference to drawing 8 . The U/D counter section 
1 has an updown counter and a decoder, and control signals, such as a clock signal to 
which the U/D signal and count actuation which specify the count of the increment 
direction or the count of the reduction direction are carried out, are inputted into an 
updown counter. The output of an updown counter is decoded by the decoder. The U/D 
counter section 1 can also consist of shift registers. This indicating equipment makes 
color display the example, and R signal, G signal, and B signal are data R0 -R3 [ 4-bit ], 
and GO - G3, respectively. And B0 -B3 It is inputted by carrying out. The digital picture 
signal inputted is stored in the digital picture signal store circuit section 3. The digital 
picture signal store circuit section 3 is equipped with the latch circuit 31 and the 
memory circuit 32. After being latched to a latch circuit 31, it is stored in the 
predetermined storage unit of a memory circuit 32 according to the output of the 
decoder of the U/D counter section 1. After the digital picture signal of a constant rate is 
stored in a memory circuit 32, the data of a memory circuit 32 are given to juxtaposition 
in the data decoder circuit 20. The latch circuit 31 and the memory circuit 32 
constituted circuits, such as R memory different, respectively, G memory, and B memory, 
and each circuit has accepted the signal according to the class. 

[0006] The output of the data decoder circuit 20 is given to the D/A conversion output 
circuit section 4 through the level-shifter circuit 21. In this conventional example, 16 
steps of direct current voltage signal V0 VI 5 from which level differs, respectively are 
given to the D/A conversion output circuit section 4 from the direct-current-voltage 
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generating circuit (not shown). The level of this voltage signal is a signal V15 to the 
signal VO. It goes and is high in order. Here, a block diagram after a digital picture 
signal comes out of a memory circuit 32 until it is processed in the D/A conversion 
output circuit section 4 is shown in drawing 9 with reference to R signal. The 4-bit latch 
circuit 201 and the decoder 202 are formed in the data decoder circuit 20, either of the R 
signals is latched to the latch circuit 201 of **** from a memory circuit 32, and it is 
decoded by the decoder 202. As for the output of each reversal output terminals 0-15 of a 
decoder, one of pieces [ them ] is set to L level according to the contents of R signals each, 
others serve as H level and a level conversion is carried out by the level shifter of the 
level shifter circuit 21, respectively. Here, an output terminal 3 serves as L level, for 
example. Although an up down counter, a latch circuit, and a data decoder circuit are 
logical circuits which operate with the supply voltage of Vcc=5V and Vss=0V, since an 
electrical potential difference usually higher than the supply voltage of a logical circuit 
is needed in order to drive a display 5, they need such a level conversion. 
[0007] In the D/A conversion output circuit section 4, analog gate AGO -AG15 is formed 
between direct-current-voltage signal V0 -V15 and the outgoing ends which are given, 
respectively. The reversal output of a level shifter will be impressed to this analog gate, 
respectively, and this applied voltage will be in switch-on at the time of H level. L level 
[ the output of a level shifter 213 ] becomes being the output of a decoder 3, for example, 
a terminal, with H level, and it is an analog gate AG3. Direct-current-voltage signal V3 
which flows and has the 4th level It is sent out to a signal electrode 52 as an R signal. 
Each part of the data decoder circuit 20 corresponding to each signal electrode 52, the 
level- shifter circuit 21, and the D/A conversion output circuit section 4 is parallel, and it 
operates similarly. In the drive circuit of the display using such an input digital picture 
signal, since a memory circuit can memorize the picture signal for at least 1 horizontal 
scanning, D/A conversion of the memorized digital picture signal can be comparatively 
performed at a low speed using the next horizontal scanning period. 
[0008] 

[Problem(s) to be Solved by the Invention] As shown in drawing 8 , when using the 
conventional digital picture signal, R signal, G signal, and B signal are expressed by 4 
bits. When using 4 bit data, as shown in Fig. 3, 16 steps of direct-current-voltage signal 
V0 -VI 5 from which level differs from a direct-current- voltage generating circuit will be 
given to a signal electrode 52. this is ** which drives a pixel, for example, divides the 
direct current voltage of 5V into the level from which 16 steps of height differs, and 
expresses the shade of the image of the image panel of a display with the 
direct-current-voltage Signal of predetermined level. It is called 16 gradation to express 
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the shade of an image in 16 steps, if it is 3 bit data, it is 8 gradation, and it is expressed 
with 256 gradation, if it is 6 bit data and is 64 gradation and 8 bit data. Although the 
expression of an image naturally so becomes rich that the number of the shades to 
display increases, the number of the power sources supplied from a signal line or the 
exterior increases as this number increases, and, moreover, the number of the switches 
which choose that power source increases (refer to drawing 9 ). It is being shown that 
the area of the semiconductor chip with which the drive circuit of an indicating 
equipment is formed becomes large, the miniaturization of this thing is impossible and 
it serves as a cost rise further. 

[0009] With the conventional technique which the demand of a commercial scene 
mentioned above while 64 gradation, 256 gradation, and multi-tone were called for, 16 
gradation is a. limit and the present condition is being unable to respond to high 
definitionization of the display which needs multi-tone enough. This invention is 
accomplished according to such a situation, and it aim s at offering the D/A inverter used 
for the driving gear of the display in which a multi-tone display is possible, its drive 
circuit, and this. 
[0010] 

[Means for Solving the Problem] This invention changes the digital picture signal 
inputted into the amount of time amount, forms the predetermined electrical potential 
difference corresponding to this amount of time amount, makes it an analog signal, and 
a pixel is arranged in the shape of a matrix, and it is characterized by outputting to 
displays, such as liquid crystal by which two or more parallel signal electrodes are 
connected to this pixel, electroluminescence (EL), a plasma display, and a fluorescent 
indicator tube. Namely, a storage means to store the digital picture signal which 
inputted the driving gear for indicating equipments of this invention, A means to 
change into the amount of time amount the digital picture signal stored in said storage 
means, It is characterized by having a means to drive said display by supplying the 
predetermined electrical potential difference set up by means to set the output of a 
means to change into said amount of time amount as the predetermined electrical 
potential difference corresponding to the amount of time amount, and means to set it as 
said predetermined electrical potential difference to the signal electrode of a display. 
[0011] The drive circuit for indicating equipments of this invention is equipped with the 
digital picture signal store circuit which stores the inputted digital picture signal, and 
the D/A conversion output circuit which changes into predetermined output voltage the 
digital picture signal stored in said digital picture signal store circuit, and said D/A 
conversion output circuit is characterized by having the circuit which sets up said 
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predetermined output voltage corresponding to the circuit which changes said digital 
picture signal into the amount of time amount, and said amount of time amount. The 
circuit which changes said digital picture signal into the amount of time amount has a 
counter circuit and the comparator circuit which changes the output of this digital 
picture signal store circuit into the merits and demerits of pulse width for the output of 
said digital picture signal store circuit as compared with the output of said counter 
circuit. The circuit which sets up the predetermined output voltage corresponding to 
said amount of time amount is equipped with the circuit which sets the potential of the 
capacitor which supplies the output of a final output stage as an initial state, and the 
circuit which sets the potential of a capacitor as predetermined output voltage when 
only the amount corresponding to said amount of time amount makes this capacitor 
discharge. 

[0012] The circuit which sets up the predetermined output voltage corresponding to said 
amount of time amount A power source and the capacitor in which the charge up is 
carried out to supply voltage by this power source, The switch which is inserted between 
said power sources and said capacitors, and is operated by the reset signal, The analog 
switch which makes said capacitor discharge by opening only the time amount 
corresponding to the pulse width of the signal which connects with said capacitor and is 
inputted, It has the final output stage which outputs to a display the predetermined 
output voltage set up by said discharge supplied from said capacitor. The circuit which 
sets up the predetermined output voltage corresponding to said amount of time amount 
Moreover, a power source, The 1st and 2nd capacitors in which the charge up is carried 
out to supply voltage by this power source, It is inserted between said power source and 
said 1st and 2nd capacitors. A reset circuit, The 1st analog switch which makes said 1st 
capacitor discharge by opening only the time amount corresponding to the pulse width 
of the signal which connects with said 1st capacitor and is inputted, The 2nd analog 
switch which makes said 2nd capacitor discharge by opening only the time amount 
corresponding to the pulse width of the signal which connects with said 2nd capacitor 
and is inputted, It has the selection circuitry connected to said 1st and 2nd analog 
switches, and the final output stage which outputs to a display the predetermined 
output voltage set up by said discharge supplied from said 1st or 2nd capacitor. Said 
reset circuit performs reset action with a reset signal and a selection signal. Said 
selection circuitry opens either of the 1st and 2nd analog switches with the output and 
said selection signal of said comparator circuit, one capacitor discharges, and while 
supplying predetermined output voltage to the final output stage, the capacitor of 
another side is reset by said reset circuit. 
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[0013] The capacitor with which the charge up of the D/A converter of this invention is 
carried out to supply voltage by a power source and this power source, The switch which 
is connected with said power source between said capacitors, and is operated by the 
reset signal, The analog switch which makes the charge of said capacitor discharge by 
opening only the time amount corresponding to the pulse width of the digital signal 
which connects with said capacitor and is inputted, It is characterized by having the 
final output stage which outputs the predetermined output voltage set as said capacitor 
by said discharge. 
[0014] 

[Function] Since the need of including two or more power sources from which potential 
level differs by changing into the amount of time amount the digital picture signal 
inputted into the signal electrode of an indicating equipment, and outputting the 
predetermined electrical potential difference corresponding to this amount of time 
amount to said signal electrode in this drive circuit is lost, while a driving gear becomes 
small, a multi-tone drive circuit is obtained. 
[0015] 

[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. Drawing 1 is a D/A conversion output circuit Fig. used for the drive circuit of 
the 1st example concerning the driving gear for displays of this invention. Drawing 2 is 
the outline block diagram which connected this drive circuit to the indicating equipment 
which used the liquid crystal panel, drawing 3 is a block diagram which a digital picture 
signal is changed into an analog signal, and even explains being outputted to an 
indicating equipment, and drawing 4 is the outline block diagram showing X driver part 
of said drive circuit. Drawing 2 is the outline block diagram of the driving gear using the 
digital picture signal for driving a matrix mold liquid crystal display and this indicating 
equipment. The pixel 53 which consists of liquid crystal is arranged in the shape of a 
matrix, and the display 5 constitutes the liquid crystal panel, and drives a pixel 53 by 
TFT (Thin Film Transistor)54 which is a switching element. The liquid crystal panel is 
equipped with m signal electrodes 52 (XO, XI, and X2 ... Xm-l) which intersected 
perpendicularly with n pixel electrodes 51 (YO, Yl, and Y2 ... Yn-l) arranged in parallel 
and this pixel electrode 51, and have been arranged in parallel. 

[0016] Said TFT54 which approaches the intersection of the pixel electrode 51 and a 
signal electrode 52, and drives a pixel 53 is formed. The gate of TFT54 is connected to 
the pixel electrode 51, and the source/drain is connected to the signal electrode 52 and 
the pixel 53. This display is the same as the conventional structure, and can use 
electroluminescence (EL), a plasma display, a fluorescent indicator tube, etc. other than 
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liquid crystal equipment. This indicating equipment 5 is driven with the driving gear 
which has the drive circuit which contains X driver, Y driver, and a control circuit as 
shown in drawing 2 . X driver is connected to a signal electrode 52, and Y driver is 
connected to the pixel electrode 51. X driver forms the analog signal by which amplitude 
modulation was carried out by carrying out the DA translation of the digital picture 
signal inputted, sends out the analog signal to a signal electrode 52, and is equipped 
with the digital picture signal store circuit section 3 and the D/A conversion output 
circuit section 4 equipped with the updown counter (U/D counter) section 1, the 1st 
latch circuit 31, and the 2nd latch circuit 32 (refer to drawing 4 ). Y driver outputs a 
sequential- scanning pulse to the pixel electrode 51. Control signals, such as a clock 
signal inputted into Y driver and X driver, are given from a control circuit. 
[0017] This invention has the description in the drive circuit used for the driving gear 
for displays, and the D/A conversion output circuit section 4 is different from the 
conventional thing especially/ In the conventional driving gear for a display mentioned 
above, since the operating voltage to which the U/D counter 1 and the digital picture 
signal store circuit section 3 operate is lower than the driver voltage which drives the 
liquid crystal panel of an indicating equipment, the level-shifter circuit 21 has been 
formed between the data decoder circuit 20 and the D/A conversion output circuit 4, but 
in this example, since the supply voltage same also as the electrical potential difference 
supplied to the signal electrode of an indicating equipment and the electrical potential 
difference supplied to the U/D counter section 1 etc. is used, a level-shifter circuit also 
becomes unnecessary. Moreover, in this example, even when using for color display, both 
R signal of a digital picture signal, G signal, and B signal carry out sequential use of the 
same latch circuit, and do not carry out preparing the memory circuit according to each 
signal for each like before mentioned above. Furthermore, in this example, in' order to 
send a digital picture signal, in the former, 6 bit data which were not able to carry out 
enlargement ****** can be used. If this data is used, the shade of 64 gradation will be 
obtained and it will high-definition-ize conventionally. In this invention, 8 bits or more 
are sufficient and much more high definition-ization is attained. 

[0018] As shown in drawing 3 , the digital picture signal which displays display panels, 
such as liquid crystal of the indicating equipment of this invention, is inputted into the 
drive circuit (l). The inputted digital picture signal is stored in a memory means 3 to 
memorize a digital picture signal (2). Moreover, the digital picture signal stored in the 
memory means 3 of a digital picture signal is changed into the amount of time amount 
(3). The digital picture signal changed into the amount of time amount is set as the 
predetermined electrical potential difference corresponding to the amount of time 
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amount (4). Furthermore, a predetermined electrical potential difference is outputted 
and displayed on a display (5). (3) And (4) is contained in the D/A conversion output 
circuit section 4. Although two or more power sources which supply the predetermined 
electrical potential difference of height which is different in order to supply this 
predetermined electrical potential difference to a display conventionally had to be 
prepared, by this invention, the inputted digital picture signal is changed into the 
amount of time amount, and since the height of the input voltage to a display is changed 
according to this amount of time amount, two or more power sources are not needed. 
[0019] X driver of a drive circuit is explained with reference to drawing 4 . The U/D 
counter section 1 is equipped with the updown counter and the decoder in drawing. 
Control signals, such as a clock signal to which the U/D signal and count actuation 
which specify the count of the increment direction or the count of the reduction direction 
are carried out, are inputted into an updown counter. The output of an updown counter 
is decoded by the decoder. The U/D counter section 1 can also consist of shift registers. 
As for the case of color display, the sequential input of R signal, G signal, and the B 
signal is carried out as 6 bit data, respectively. The digital picture signal inputted is 
stored in the digital signal store circuit section 3. The digital signal store circuit section 
3 is equipped with the 1st latch circuit 31 and 2nd latch circuit 32. A sequential latch is 
carried out through an inverter circuit 2 at the 1st latch circuit 31 as 6 bit data, and a 
digital picture signal is stored in the predetermined storage unit of the 2nd latch circuit 
32 according to the output of the decoder of the U/D counter section 1. After the digital 
picture signal of a constant rate is stored in the 2nd latch circuit 32, the digital data of 
the digital picture signal of the 2nd latch circuit 32 is sent to a comparator 41, and is 
changed into the merits and demerits of pulse width as compared with the output from 
a counter 42. 

[0020] That is, the number of counts of this data is computed by counting digital data, 
and the pulse width of digital data is decided according to this number of counts. The 
output of this comparator 41 is sent to the D/A conversion output circuit 43. The pulse 
width of digital data becomes the above-mentioned amount of time amount, is changed 
into the predetermined electrical potential difference corresponding to the amount of 
time amount in this D/A conversion output circuit 43, and is outputted to the signal 
electrode 52 of a display 5. This invention has the description in this D/A conversion 
output circuit section 4, and this output circuit section 4 is equipped with the 
comparator 41 which receives the digital data sent from the 2nd latch circuit 32, the 
counter 42 which counts the digital data inputted into a comparator 41, and the D/A 
conversion output circuit 43. 
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[0021] The D/A conversion output circuit 43 is explained with reference to drawing 1 . 
Predetermined electrical potential difference Vout supplied to the D/A conversion 
output circuit 43 from the analog switch 14 connected to the output of a comparator 41, 
capacitor Cl 10 to which supply voltage Vdd is supplied, and capacitor CI 10 It has the 
amplifier 9 to output. It connects with the input of an amplifier 9 and capacitor Cl 10 
are connected also to the analog switch 14. Moreover, it connects also with a power 
source and the P type FET transistor 81 which operates by the reset signal is inserted in 
in the meantime, and capacitor Cl 10 give a reset signal, they turn ON a transistor 81, 
and have come to be able to carry out the charge up of capacitor Cl 10 to supply voltage 
Vdd. The charges charged to capacitor Cl 10 discharges through an analog switch 14, 
resistance Rl 12 are inserted between capacitor Cl 10 and an analog switch 14, and 
discharge is adjusted to it. If a reset signal is operated, a power source and the 
transistor 81 prepared among capacitor Cl 10 turn on, a charge is supplied to capacitor 
Cl 10 from a power source, and the charge up of capacitor Cl 10 is carried out to supply 
voltage Vdd. 

[0022] If an analog switch 14 is opened in this condition and the output of a comparator 
41 is accepted, as for an analog switch 14, only the time amount corresponding to the 
pulse width of that output will be opened. And if only the time amount which the analog 
switch 14 is opening discharges from capacitor Cl 10 and an analog switch 14 closes it, 
the potential of capacitor Cl 10 is the predetermined potential Vout. It becomes settled. 
Subsequently, this predetermined potential Vout It is outputted through amplifier 9. 
That is, the data of a digital picture signal with predetermined pulse width are the 
predetermined potential Vout corresponding to the pulse width. It has and is inputted 
into the signal electrode 52 of a display 5. In this invention, since the charge up of the 
capacitor for an output is once carried out by the reset signal, the advantage that 
fluctuation of output potential does not have an output in all bit coincidence ON arises. 
Drawing 5 shows the D/A conversion output circuit of the 2nd example. It is resistance 
Rl in order to adjust discharge of capacitor Cl 10 in a front example. It is inserted. 
However, in this example, a constant current source 17 is inserted between an analog 
switch 14 and GND, and capacitor Cl 10 are discharged in this source 17 of low current. 
A setup of the output potential which was excellent in linearity as compared with the 
case where resistance is used is possible for actuation of an output circuit. 
[0023] Drawing 6 is the D/A conversion output circuit of the 3rd example. 
Predetermined potential Vout supplied from capacitor Cl 10 in the output circuit of the 
1st and 2nd examples Although the pixel 53 which constitutes a display panel from 
amplifier 9 through the signal electrode 52 of a display 5 is supplied, after charging a 
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capacitor, it must charge after discharge again. During the period of this charge for the 
second time, since the potential supply to a pixel is interrupted, although supply with a 
pixel continuous in the case of liquid crystal etc. is the need, it becomes impossible, for 
example. So, in this example, arrange two capacitors to this D/A conversion output 
circuit 43, charge -discharge is made to repeat this by turns, and predetermined 
potential is continuously supplied to the pixel. That is, the capacitor of another side 
enables continuous supply of potential by setting it as the condition that it is at the 
sampling period which sets up predetermined potential during the display period when 
one capacitor supplies predetermined potential to the display. 

[0024] By a diagram, parallel connection of the FET transistors 81 and 82 is carried out 
as a switching element between a power source and a capacitor. It connects with the 
FET transistor 81 capacitor Cl 10, and capacitor C2 11 are connected to the FET 
transistor 82. The gate of the FET transistor 81 is connected to the output of an AND 
circuit. A reset signal and a selection signal are inputted into the input of an AND 
circuit. Moreover, the gate of the FET transistor 82 is connected to the output of the 
AND circuit with which the inverter was connected to one of the inputs. And a selection 
signal inputs into the input to which the inverter was connected, and a reset signal 
inputs into other inputs. Two AND circuits and two FET transistors constitute the reset 
circuit 8 which resets capacitor Cl 10 and capacitor C2 11 in the charge condition. 
Capacitor Cl 10 and capacitor C2 11 are connected to the input of amplifier 9, and the 
potential is outputted from amplifier 9. The analog switch 14 is connected to capacitor 
Cl 10, and the charge which capacitor Cl 10 charged discharges, while this analog 
switch 14 is open. Resistance Rl 12 are inserted between capacitor Cl 10 and an analog 
switch 14. 

[0025] In capacitor C2 11, the charge which the analog switch 15 is connected and 
capacitor C2 11 charged discharges, while this analog switch 14 is open. Resistance R2 

13 are inserted between capacitor C2 11 and an analog switch 14. This analog switch 15 
is connected to the output of an AND circuit. The output and selection signal of a 
comparator are inputted into the input of an AND circuit. Moreover, the analog switch 

14 is connected to the output of the AND circuit with which the inverter was connected 
to one of the inputs. And a selection signal inputs into the input to which the inverter 
was connected, and a selection signal inputs into other inputs. Two AND circuits 
constitute the selection circuitry 16 which opens either of the analog switches 14 and 15. 
The above is the D/A conversion output circuit 43 of the D/A conversion output circuit 
section 4. The reset circuit 8 of this D/A conversion output circuit 43 is operated, for 
example, the charge up of capacitor Cl 10 is carried out to supply voltage Vdd. To 
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capacitor Cl 10 by which the charge up was carried out, a selection circuitry 16 is 
operated and the time amount analog switch 14 equal to the die length of the pulse 
width of the output of a comparator is opened. The charge equivalent to the amount of 
time amount which the analog switch 14 is opening discharges through capacitor Cl 10 
to resistance Rl 12, and the potential of capacitor Cl 10 is the predetermined value 
Vout. It becomes settled. 

[0026] And this predetermined potential Vout It is outputted through amplifier 9, and 
inputs into the pixel 53 of a display 5, and a display 5 is displayed. While these 
capacitor Cl 10 are performing the display action, the charge up of capacitor C2 11 is 
reset and carried out. And when capacitor Cl 10 are reset next, it is said predetermined 
potential Vout. It is supplied from capacitor C2 11. 

[0027] Next, the 4th example is explained with reference to drawing 7 . Drawing shows 
a D/A conversion output circuit. This is a circuit which supplies a display output 
continuously like the 3rd example, and the description is to replace with resistance and 
use a constant current source. That is, in the last example, in order to adjust discharge 
of capacitors 10 and 11, resistance 12 and 13 is inserted. However, in this example, a 
constant current source 17 is inserted between an analog switch 14 and GND, a 
constant current source 18 is inserted between an analog switch 15 and GND, and 
capacitors 10 and 11 are discharged in these sources 17 and 18 of low current. A setup of 
the output potential which was excellent in linearity as compared with the case where 
resistance is used is possible for actuation of an output circuit. In the above example, 
although the P type FET transistor was used for the switching element of a power 
source, it does not restrict to this transistor, and if a bipolar transistor, an analog switch, 
etc. have a switch operation, it can use also with a component like the existing throat. 
[0028] 

[Effect of the Invention] Since two or more power sources are not used for this invention 
as mentioned above, it is not necessary to enlarge the chip which forms a drive circuit 
and, and a multi-tone display, such as 64 gradation or 256 gradation, is attained. 
Furthermore, since the charge up of the capacitor for an output is once carried out by 
reset, in all bit coincidence ON, an output does not have fluctuation of output potential. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing ll The D/A conversion output circuit Fig. of the 1st example of this invention. 
[Drawing 21 The indicating equipment of this invention and the conventional example, 
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and the block circuit diagram of the driving gear 

fDrawing 3l The block diagram explaining the system which drives the indicating 
equipment of this invention. 

fDrawing 41 The outline block diagram of X driver of the drive circuit of this invention. 
fDrawing 5l The D/A conversion output circuit Fig. of the 2nd example of this invention. 
fDrawing 61 The D/A conversion output circuit Fig. of the 3rd example of this invention. 
fDrawing 71 The D/A conversion output circuit Fig. of the 4th example of this invention. 
fDrawing 81 The outline block diagram of the data driver of the conventional drive 
circuit. 

fDrawing 91 The D/A conversion output circuit outline top view of the conventional data 
driver. 

[Description of Notations] 

1 U/D Counter Section 

2 Inverter Circuit 

3 Digital Picture Signal Store Circuit Section 

4 D/A Conversion Output Circuit Section 

5 Display 

8 Reset Circuit 

9 Amplifier 

10 11 Capacitor 
12 13 Resistance 

14 15 Analog switch 

16 Selection Circuitry 

17 18 Constant current source 

20 Data Decoder Circuit 

21 Level-Shifter Circuit 

31 1st Latch Circuit (Latch Circuit) 

32 2nd Latch Circuit (Memory Circuit) 

51 Pixel Electrode 

52 Signal Electrode 

53 Pixel 

54 TFT 

81 82 P type FET transistor 

201 4-Bit Latch Circuit 

202 Decoder 
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(57)Abstract: 

PURPOSE: To provide the driving device for the display 
device, which can make a gradational display, and its 
driving circuit and the D/A converter used for it. 
CONSTITUTION: The display device is driven by a data 
driver and a gate driver, and the data driver converts an 
inputted digital image signal from digital to analog and 
sends an amplitude-modulated signal to a signal 
electrode of the display device. When a reset signal is 
put in operation, a transistoKTR) 81 provided between a 
power source and a capacitor C1 10 turns on to supply 
electric charges from the power source to the CI 10, 
which is charged up to the source voltage Vdd. In this 
state, an analog switch 14 is opened to receive the 
output of a comparator and then the switch 14 is 
opened for a time corresponding to the pulse width of 
the output Then, the C1 10 is discharged only for the 
opening time of the switch 14 and when the switch 14 is 
closed, the potential of the C1 10 is fixed to the 
potential Vdd inputted to the signal electrode of the 
specific display device. 
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